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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride semiconductor 
laser element including a IH-group nitride semiconductor as a 
substrate which exhibits an excellent operation characteristic and 
assures a longer laser oscillation life. 

SOLUTION: A laser beam guiding region of the IH-group nitride 
semiconductor laminated layer structure on a GaN substrate is 
provided at the position deviated from the upper side of a relocation 
concentrated region vertically penetrating the substrate. Moreover, 
electrodes provided on the upper surface of the laminated layer 
structure and the lower surface of the substrate are provided at 
positions deviated from the upper and lower sides of the relocation 
concentrated region. It is also possible that dielectric material layers 
are provided at upper and lower portions of the relocation 
concentrated region between the upper surface of laminated layer 
structure and the lower surface of substrate, and the electrodes are 
not in contact with the positions. 
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&ZBi&Ltzm, 7* h<j yy'yyjT'v-tx&xriy 40 

(04) „ K«ftfitl 1 5<om*5 0 /I m, BIffli2 5 
OnmffcS. fflJffSigl 0 lCDrtg|5(C^^-t-5tejiL* 
<Pmi&X 3 CD*Sf±. SHOO rtC0$5fi*^mi|cX 1 <D 
iHtOB&^LX, 5~4 0 nmX'h'O, Sfe&#Jfl 1 2 
llwMffil 1 5H*5tt*«t>«HjEX3*t«fflL-CV^ 
Tfc-t©±ft:$:JSv\ ££i 0 0Tffi<&8&*f«Bii l 5 

[0052] &«#bjs 1 1 5 <dbi&'&. mn&m 1 1 
5 , y y vmmco P ai2 = ^niin sivi 50 
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feji^-Sl 1 2 0±Ii^CpSSSl 1 6£ff2fiJcU 
n§HG a NSSl 0 0roTffiiW:nSSftl 1 7 £Jg 
J&Lfc (El 5) „ 
[0 0 5 3] 116, 1 1 7 14. ^Hftlg 1 15C 

fctvCJS D . 11116 fc(Effc*«P««X 3 0>|>K»mffi 
1 1 7 fcte<fc*4'1B*X l<o|B]S:«£n5««l4<C< , * 
fc, ISl 1 6<0*t*^iWME{fc**«*X3fc^LT 
aSHIiti 0 lOrtaicteDc-rSii t>fti\ Lfc/iSo 

[0 0 5 4] ft Jo, 1 1 5 CDtfi&i LTI4, S 

iOsCOf&ir, S i N, S i O, ZnO, PbO, Ti 
O;, Zr0 3 , CeCh, H f O:, A 1 , O, , Bi 
• Oi, CnO), I mOs, Nd 2 0>, Sb=0 3 , Ta 
.Os, Y2O3, AIF3, B a F2 , CeF : , CaF,, 
MgF:, N d Fa , PbFi, SrF=, ZnS, ZnS 

[ 0 0 5 5 ] ^«#flgl 1 5CDJ?£{4. 1 nm~ 

1 n mCD^ffl, 4 9 L < (4 5 n m~ 5 0 0 n m<F>%a. 

H-e*>fttf«fcir\ BSffasi n mJ:9/hSv>i:«M«W 

^JRfc«fcl»±0^*/!|S^+»^ftofc <0 , 

L<fti\ Sfc, 1 (imi 9^§:<-r5t, 

0 , h 5 V >!4IgiiJtt^4 C^-f < ft 5 ror*^(4 9 »* L 
<ftl\ 

[0056] gse^K 1 1 5 otttcn uxi4, teisat 
ffl&xz^mfcik^ffl$Lx\<F>u\mft* , %±\z.&.^o 

5 4 5 lc1-*U4'4 < , ^0/itol-l4TPS(4fo.5 toco, 

^#<-f5i:, u— ft/tm^m^m<^mm<omf 

fill 1 50ill45~3 0 0 (imtt5©i5jffS LV\ 
[0 0 5 7] <g 3 (Diteil>i 3 ©*ffiil©M 

ftu— if ^ 3 co«it^H 8 ©JKWrffi0t-«*Wfc* 
L, -t©ffSJXSO^4"{cJol45l1ti§Sr06Jo4tfia 

-lf*^3f4, IIOHWW^I'- tf'^l^ 
SPUT, Mffifil 0 lW|*|£l5cr)5ibn§yGaNSl&l 

0 0 »tefi**ffi«x 1 <0±#fcffltl-a»ffiK:B*ft 
fill 1 8^BSit/ct>roT*fo5. 0 fflii«ig 1 0 1 ofturoffi 

j*i4m 1 nmmmmt mmx-hz. 
[0058] mm,»m nsity? s?«5ft*#jjM-6ii 

tfWLfc. -tftJo*>, fl3il!co4 5lc, P Ii2ny 
?nill USi^pi^y Kll 0 9(Oiit* 
T-£ Ky-<3iy^y^lc4 91B9Ttf, plAU, G 
a., N|10 9?:i|l|$tfcMt' (06) , Sffil 

0 0 comim^mmx 1 o±*icfit«i-saje»-s i o 
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<ll 1 8£/&ffi&U yi>ffife®m\ZA U, G 

ay NSfe&^Jll 1 2£Sj&ft£tf-CS£>;&/ i c//i: 
(0 7) . 

[0 0 5 9] fsmftlig 1 1 8*3it/y y ^IligOJfM 
y y vllfiiw p 2 = hJf l l l iffl*jA 

*jb 1 1 2(D±m±mz. P mmmi 1 e&j&au ns 

G a NS^ 1 0 0 COTffiW 5 ^tefi^^ffi^X 1 
Kffi«-t5W{fc:W*Cn£«f 1 1 4&Ml&Lft (0 
8) o 

[0 0 6 0] n«fMKl 1 SfciSttitriti.fc'J. Al 10 

qmWX 3 < ft <0 . ffl#>&^S l l 2 lc 

««W*«r8fth,ay-*«*tt[6*<*ft. ttttl 1 6© 
1 0 L 

[0061] 7^*3, n-ettitffii 1 8 £ y -y v?« 

ffit>fo\ mx.fi. nIInGaN777^W110 20 
3 t nlA 1 G a y y KJI 1 0 4<0#ffirglt5: 

8 * y y ¥*{*J|0Kj£ft 
@fc£ 1 @t?«F**« r fc T^>Hf£ u— tf <D 
iBfttt^l6l±i-5 i: ^ 5 . 

[0 0 6 2] <JB4»*Jtjg«8>Jg4ro*JiJKI6o** 
ftu- If SlH 5 - 4 0*164:01 0©«f»fffiiat*S:ttli* 30 

u *©f^jKxe©^f ic4s»t5ji«it*ia9©iit»Tffi 

nSGa N££l 0 0 <D±M<D o hfetfLM'Pffit&X 1 <D 

±#KtfcflM-5aMfclc* s i o. ©BHMM! l l 9£i£ 
ttfcfc©t?$>.5. RS^Ri l 9ttSMttltti o l &B 

J*i-5WlcSfil 0 0±(C^CtT*5< (19) . W 

[0 0 6 3] Sl£l 0 0±fcR«{Mj&l 1 9SrlS;ttfcr 40 
it- 4 9, nlG a Nil 0 2©Hil^Il l 9© 

£*gl 0 0»$sfe*4 , ^ll|cX ySGaNHO 2&4t/ 
^ <D±^ » 3i f ^ * -> + yUfigft ICfJi? L ft < ft o 

cofcfc, pSWii i 6^^S«iti o i ©ilifti; 

R»t fc ^ n mmm 1 1 7 1 0 0 (Dr^±mmn 

tcVLXh, y-?*)tfcl4£i;i\ pStI116©|t 
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mxmw l r. t ^-t <o 4 4 a t 5 „ 

[0 0 6 4] <» 5 ©HI6^1l6>f5 5(01116^111©^* 
«J*j)f^5©«|JSS:Hl 2©«Wfffiiaiw«*Wlc* 

y yv'ftigW^fflSrafejitfW^I-i: LTA 1 G a NT*I4 
ft<$«#£fflv\ p fAlGaN^7?Kil09± 
1:^1*1 1 2 2Sr^l-tfcb©T'fc-5o 

[0065] mm#m 122 <d^^ (in) , y y 

-^fltitWp MIS 2 Mill t^m#/i 1 2 2 

roi!ifl:|;pItSll6eML, nSGaNStS 
1 0 0 ©TB» 5 tfittil'Wx 1 ©TJCttltfi 
WffiUJW:: n I!*ffi 1 1 4£»/£Lfc (Hi 2) . 

[0066] *nit»flg<D¥^ u— y-*^5 -ett. ffi 

««iti o lotomzmvtM+wtx 3^«^L-ct, 
tefi*+ts*x 3 i4^mfr* 1 2 2 T*ig»r$nT P ®m 

ffil 1 6(r(4jgL/iV^ 0 LfcASot, *3|t«cw— tfSH^- 
l~4tla]«|^ ^SLfcftff^ftt^^L, u-— «f«« 
#^)©ftv^T-t ft5„ 

[0 0 6 7] <Jt«W>S 2 IC^Lfc^ 1 <DnMB1&<n 
II2 12 (4, 1 0 1 ©±ffic0 5 *>> 1S10 

o©*5&*t««x i ©±*tffifi-r5*BJ(Si*>e>K-'V'5 

IK-iSt-tbixTtJ 1 ?, nS»li2 1 3 t>, S« 1 0 0© 

[0 0 6 8] «-XJfe^tt»#«# U- -y-*»^ 1 ~ 5*34 

9X'\*s 6 0t. 3 0mWa^##Tt% IOOB^Fb^ 

igtL- U"— tflBfii?^^ 1 0 0 0B#Pfl£j@x./c-y->'7Vl' 

sg^u— !F3H^ l ~ 5 T?tt, IBItjfcfrT-es »fE*«t© 
0 0 OB^FflWi^-f, lit A,¥<D-9-y7*tf 
3 0 0 0«$H«J:OI/- ^S#^Sr^Lfc„ -tl(C«t 

[0 0 6 9] ftjb\ ±f5^ 1 ~^ 5 ©*JS^ffi©«fi)c 
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1 ©»£«fi©«/&i: , £«<DTffiU:R*fc§&$:iattT 
nfi«14r^iiit»j*i-«J|t2©*j*»t[o«*4:«r, 

[0 0 7 0] Sfc, ^l~^5(75^te^t-fc'V^T(i, 

t\ sen, mmmi&immm&AMk Lxav v *m 

[0 0 7 1 ] mi coHi5fe^T-fi«ffi 113,1 

i 4 ©fifi, H 2 ~3S 5 roXll^tt-cttflBM i i 

5, 118. 119, 12 2<Dft&&iLXfi&.m&MW£ 

^t?#5. en*.!*. &mmmmvttp$>^>9? vmz 

^5t4\ hg£ lit L-Cfc <fcl<\, tli:oi> 20 

Tt>, II I«feMft:i:Mt5*-i'y^ll 

l\ pS*Hi:LT(4, Au/Pd (Pd^^ 

, Au/Mo/Pd, Au/Pt/Pd, An 
/Pt/Mo/PcU Au/Ni, Au/Mo/Ni/ 
Pd^, nSJmHi LTrt\ Al/Hf, Al/T 
U Al/Hf/Ti, Al/ZrMSfflt6li* s 

[0 0 7 2] 

*»WO J N»#^— !f*-fct4, ^~ 0* 30 
[0 0 7 3] M«fi©±ffifcJW$»S»W8©TBi 

S«©TE© 5 *>lste*f **»T#fc(fc«+5»{fcfc 
5. »Jftil&©I*lg|5© 5 t>*S©tettil«l»fH«© 

[0 0 7 4] SSQtettJftftttt*. ±*d»fe*T. « 50 
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ItSitWU— tl&Wrfc* H9-f ^t-T 
[0 0 7 5] 3t»ffit»rS©/fC££l nmKJ:*>ol ^ m 

[0 0 7 6] (Ett*«MWS«: y-'^^St^irBS^tT 

±^03 o o nmUTt-fzt. mm$i(om±zm'M 

[nil mi ©3iit»«8©#»fr i^— fm+oftmx 

[ni2] n»i»i©^*u- r^co^x 
mom * *s rt -s etsit fcniaw i c ^-r mmm®, 

[0 3] SBKOHJt»«lO**fr^— t»"**^-<Z>«liS«r 

[04] B2W*JSff^(0#^l— 1P*^©^»I 

[115] JB2flD3Mte»!i©iN»ftU'— !f**0>*ftt: 

[0 6] ^©SlJS^fi©^^-- !f*^ofWl 

[17] m 3 !f ©ff«X 

[0 8] »3©*«0»*«>#Wffu— !f*^o«a*: 

[19] jm i'-- ran-mmx 
idio] m4(ommmm<o^m^^— rm+omm 
mil] m5ff>nmm&<o*m#i'—tf**nftM 

[012] msroHJiJgflgo^^U'— !f*-?©IBfi 
«Sfii:*t«Il. 

[ni3] ftf&m^mft^-vmwmmzmx&i 

[014] ffKt©G a NS«©-gfS#£ffi*:L-ag 

[015] f^» + ©G a N»fi©£ft£m*#HC^-f 

[016] GaNlS©-M©«iIl s 
[017] G a NSJK©-Sf5#CD±ffi0o 

1, 2, 3, 4, 5 ¥3H*U~!f**- 
10 nlGaNM 
2 1 £8P£tt 
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2 2 n^lG a Ng 

23 {11-22} 7rtyMB 

2 4 DflgpcoftjSgB 

2 5 (0 0 0 1) i 

1 0 0 nSG a N£j£ 

10 1 III 

1 0 2 nSG a NH 

103 niIno.o; Gam NfyyfffiltJB 

104 nlAlo, Gao. 3 N^7yKl 
10 5 niGa N3t^ KJf 

10 6 I n o.i G a as N/ I n o.oi G a o.s9 N 3 

107 pSAlo, Gao.7 N^tyryoy^f 

10 8 plGa Nft#-f KJi 
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0 
1 

2 

3, 
4 % 
5, 



1 
1 
1 
1 

1 1 
1 1 

12 2 
X 1 
X 2 

Y 1 

Y 2 
X 3 

Y 3 
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plU A 1 o.i G a 0.9 N^7 y KS 
pSG aN|l^^ YM 
pSlno, 5 Gao.«r, N%2^y??bH 
A 1 o.i G a o.9 Nffifeii^Jf 

1 1 6 pill 

117 n^mffi 
118,119 SiOsK 

SiO:J 



[112] 




X3v 






[09] 



[116] 



» J \\ I 
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